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ikh.ctraci: 'Total forage yieltl ('l'f:Y) on a pine-i>;~rdwood forest site in east Texas was 
jampied before and i grovding season after cieai-cutting (1972 and 19731, also i a n d  3 
p,rov,ing seasons after planting site preparation bq bue-ning, ci~ciping, o r  KG blading! 1974 
and 1976). I 'otai  forage 5 icld was only 3.59 kg hit in the uncut forest, hut 22 17 kg) ha af ter  
clearcutting. O n  controi p!ots (;'o site !>repara:ion), 'I'FY peaket! in the first growing 
season after clcarciitiing with 2'117 ~g h:r. hut by 1976 decreiised to  1983 kg ha. O n  
burned plots. 7'FY peaked the first growirsg se;i,on after burning (3540 kg: ha) and 
remained steady ti l l  1976. On ch*~ppet i  piots. i i.1' rose from 3053 k g  ha in 1974 t o  0619 
by 1976, and on KG-bladed plots from 2935 t o  3774 kg ha, because browse growth 
increased. 
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Clearcuttirrg, cite preparalion, and planiing 31-e efficient means o f  hiirvestinp a n d  
regeneratirig soiitherri pines ( h r r i a c  c , ~ ) .  However. there is coniitierabic dis;igrecrtrent as 
to  tlow these si!vicuieur;il praciiccs affect other Iiincf usca a n d  ~,;kli!es 

['he pre\ent stud! was co:ic!ncted to rind out how for-ngr lieids 'and piarit species 
connposition are  affected by ~ a r i o u s  sire preparation inethotis ~:l'icrclearciitting o f i t  pine- 
hardwood forest in east leuas.  l hese t1;it;i arc needed t o  help cliir~f? tl-ie effects ctf 
clearcurs on  wildlife habitats. 

kl'e wish to express oiir appreciation to 'lernple-llasiex Incorporated of'.lasper, 7-X 
f t r r  providiiig !and, nlac1-~inery, anci manpower to  est;iblish and m;iint.;tin this study. 

Study plots tverc c\tabIished in 1972 o n  a nearly level t o  gcnily sloping upland forest 
ir.;tct in .I:,spcr C'ounty, IFX (Stransky 1976). I he site had never beerr cleared for  
cilit ivat ion htrt i t  had pr-ohably keen graletf hy !i\,cstock. 

Before clearcutting in the fall of 1972. tile ;area sypported a pine-hardwood for;est 
about 45 years old. I rec basal area a ~ e r a g e d  24 nx- ha, I 8  m-  in pine and 6 nl- in 
ha!-tiwoods. The greatest niirnht-I- trftrees were ir-i ihe 9 cin diameter class and the highest 
is;isal area in the 43 cm clasi. 

Principal tree species of the overstory were lobioliy pine (Pinus iacda f u , . ) ,  shortleaf 
pine ( P .  i.c,hirrutu Mill.), southernr red oak (Que~rc~ti.r~fulc~ilf(z Michx.), post oak  (Q.  sreiiuru 
Wangenlr.). water oak ( Q .  ni,qvu I-.), willow oak  ( Q .  phc1io.r I . . ) ,  sweetgum(I.iquidumhur 
s t  \.ruc.;fluo L . . ) ,  and blackgurn ( R1j's.sia . s ~ ~ l \ ~ a r i i ~ a  Marsh.). 

The  rnidstory was about 30 years old, ciirtsisting mainly of the same trees as  the  
overstory pius American holly (1kp.r opucii Ait.), red maple (Ac.er ruhrrrn7 L.) mockernut 
hickory ( i ' u q ~ u  rornenro.so Nut?.) ,  and flowering 6Iogwcwd (C'ornu.~ floritiu L.). 

Small  woody siems (less thair 5 crn dbh)  formed a dense, almost impenetrable 
understory. Vines made up 47(>:, of  the understory, shrubs 34'i;;, other hardwoods IO'g., 
oaks 6%:, and pines 3(;f,,. 

' Maintained in cooperatiori with tile Scirtrol of Forestry, Stephen F. ail stir^ State 
ijniver-sity 
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I'rominent shrubs were American beautyhel-ry (Call ic~urj~a aniericana L.), yaupon 
(Ilt..~ 1,orniroriu Ait.), blackberry (KLIOLIS spp.), blueberry ( Vuc~c~iniui?~ spp.), and southern 
wax-myrtle (M.ric,u i,c'riJrru I..) Prevalent vines were yellow jessamine (Gel.serniurn 
.s~tn/1cr1~irc~n.r (I-.) Ait. f.), muscadine grape (Vi1i.s rotunrlifolia Michx.), and greenbriers 
(Srni1u.u spp.). 1-ongleaf uniola (Uniola .sc.s.sil~/?ora l'oir.), devil's grandmother (El'le- 

, ,r)hun/oprr.c ton~mto.szi .~ I..), and twinberry (Mitc ,h~l lu  repens I,.) were the most abundant  
herbaceous plants. Plant nomenclature follows Ciray's Manual of Botany (Fernald,  
1970). 

Sttc treatments 

IDur-ing Feh r t~a ry  and March 1974 the following site preparation treatments were 
applied t o  0.6 hectare (ha)  plots in a randomiTed block design with 3 blocks: 

Ccjntrol-no site preparation. all woody stems greater than 2.5 em in diameter a t  
breast height (dbh)  were cut. 

Burn-all stems greater than 2.5 cm dhh  were cut and burned with the logging 
slash. Fanned by a steady wind of about 20 krn hour, the head fire consumed the 
tops of all herbaceous plants. most shrubs and small trees, nearly all leaf' litter, and all 
but the large branches of the logging slash. 

Chop-logging slash and all stems were cut with a chopper and burned. The  
chopper resembles a huge lawn roller equipped with cutting blades parallel to  the 
long axis of the cylinder. Pulled by a large crawler tractor, the chopper cut 
nonn~erchantable  trees and shrubs into small chunks and crushed thedebris into tlie 
surface soil. 

KC;-all stems were cut with a KG blade, and the logging slash was raked off the  
plots and burned. The  KG blade resembles a straight rarer and is mounted a t  a n  
angle on tlie front of a tractor. It sheared off all stems in its path, and in the cutting 
process greatly c l i ~ ~ r n e d  up the soil surface. 
Chopped plots were prepared in October 1972, but heavy rains prevented 

completion of other treatments. Chopped plots were rechopped in 1974 when the other 
site treatments were applied. 

All plots were handplanted with 1-0 loblolly pine seedlings at  2.4 by 3 m spacing in 
niici-March of 1974. 

Vegetation measurements 

Vegetrttion was inventoried and forage yield sampled on 20 1 rn2 quadrats equally 
spaced within each 0.6 ha plot, in tlie sunimer of 19723 before timber cutting, and in the 
summers of 1973, 1974 and 1976. The  annual growth of all herbaceous and woody plants 
was clipped up to  a height of' 1.5 m. dried a t  70 C, and weighed t o  the nearest 0. I g. We 
gr-ouped these data  to  show yields in kilograms per hectare (hg;  ha) for grasses, grasslike 
species, legurnes, composites, other Sorbs, pines, oaks, other trees, shrubs, and vines. 

!'or all data. dil'ierenccs among tr-eatments were tested by analysis of variance a t  the 
0.05 level of significance. 

l i r  S I  I I s A N D  I)ISCIJSSION 
I- 01 age g leld 
l3elorc clc,trcuttrng (1972) 

I'otal forage yield in the tincut tirnhcr I-nnged f'rom 309 kg ha t o  383 kg ha(Tah1e I). 
* Wrou8sc species contributed 86'; of tire total. 1)ifl'erences between assigned treatment 

plots were not significant for a n y  1'01-age group. 
Species contrihutirig most t o  hrowse yields he re  yaupon. yellow Jessamine, and  

a sucetgum. I.onglc;it' ilniola. twinher-r-y, and devil's gr-nndrnother constituted 911;); of 
herbage yiclcis. 



TABLC I. t o r a s e  y i e l d  I n  k i i o 2 r a ~ ~ p e r  hectare-before and a f t e r  c l z a r c u t t i n g  and s i t e  p r e p r a t i o n  

. - . - - -- -- - - . -. .- -- -- - 
S i t e  Treatment --- - ~ ~ 

Burn KG P l a n t  Groups : C o n t ~ ? L  C h o p  
:lq72!973 I974  19~6~~-J~7~.-!~7_3J-9!4:8_7_6__;_~72 1973 197$76-;..1972 1973 1974 1 9 7 F  

Vines 64 528* 306' 167* 43 397* 250 274 65 171* 89* 219* 60 195* 105* 131 

Pines 19 I* 4 4 3 0 ' 0 0  1 6 1 ' 0 0  1 6 3 0  

Oaks 40 488* 462 366 63 433* 269 151 44 99 60 147 28 157' 61 121 

Other  Trees _ -3_t?J5. 481 363 97 502* 539 540 61 $18* 93* 23DD 46 2406 135 193 

T o t d i  browse 310 &356*1955 1617 339 2OC7*1737 2098 324 876' 497*1823* 266 911* 524*1267* 

t ie rba le  

Grasses 3 1  26?<:75  100' 9 274, 908' 522' 15 709* 862 669 24 220* 92Ef 387* 

CO,~I~OSI te' I 2  167' 142 7 1  5 BP' 633' 165* 8 232' 972* 378* 5 37 756* 436 

O t h e r  forb8 . 56 72. 36' 7 -2?L.!06'i8-._ ~ 8 5 ' 1 ? ? . *  3 8 2 3 5 * 1 7 5 -  

T o t a l   PI-bage 72 561' 829 371' 22 524*1803*1029' 59 1257*2556*1796* 43 375 2411*2507 

T o t a l  forage 382 2917*7784 1953' 361 2531*3540 3127 383 2133*3053*3619* 309 1286'2935*3774* 

. -- - - -- -- - 
* S i q n i f i c a n t l y  d i f f e r e n t  from prev ious  y e a r ' i  y ~ e l d  a t  05 l e v e l  

After clearcutting (1973) 

One growing season after the clearcut, forage yields ranged from 1286 k g '  ha t o  29 17 
kg, ha (Table I). On  the average, this was a sixfold increase over the previous vear. Herbs 
increased more than browse plants, and in 1973 herbs constituted 3 of the total  forage. 
Yields of both browse and herbage were relatively low o n  plots that were t o  be K G  bladed 
because these plots, unlike the others, carried many leftover culls and small trees 
throughout the 1973 growing season. 

Browse species contributing most. to  forage yield in 1973 were American beauty- 
berries, muscadine grape. willow oak, and sweetgum. I'anic grasses (Ponic,~~t, i  spp.)  
replaced longleaf uniola as the dominant herbaceous species. Other herbs showing large 
increases were sedges (Curex spp.), rushes (J~cnc,u.s spp.), and the composites fleabane 
(fi?i,qc.ron spp.), dogfennel (Eupalor iu t~l  spp.) ,  and wild lettuce ( l uc~ tuc~u  c.rrnuden.si.s I..). 

After 51te treatment5 (1974 and 1976) 

On  control plots, browse yields peaked in 1973 when most growth from small trees 
and shrubs was within the 1.5 m 7one. Rut by 1974 browse yields had begun t o  decline 
because small trees and shrubs were growing beyond 1.5 m. and because tlte developing 
canopy was shading the vines. For the  same reasons, browse yields continued to  decline in 
1976. Herbage yields were highest in 1974 but by 1976 had decreased significantly. 
primarily because of overhead cornpetition from shrubs and small tr-ees. 'l'he net result 
was that on  the unprepared control plots total forage yields were highest in 1973, the first 
growing season after clearcutting, but by 1976 yields have decreased by nearly one-third. 

On  burned plots, the t opgrowtko i  woody plants was destroyed, and the subsequent 
regrowth in 1976 was mainly as sprouts from the plant bases. Except for some fast 
growing oaks, most browse growth remained within the 1.5 m height zone in 1976, s o  
yields stayed high. Herbage yields were highest in 1974, the first year after burning, 
mainly as  a result of a n  influx of annual composites. By 1976 thecompetitive influence of 



woody plants was obvious, and yields of ail herbaceous groups except grasslike plants 
had decreased significantly. The net effect for burned plots was that total forage peaked 
the first growing season after the burn and held fairly steady the next 2 years, with browse 
gaining in relative dominance. 

On chopped plots, repeat chopping in early 1974 apparently killed many woody 
plants or  retarded their growth, so browse yields were relatively low. Hut with prolific 
resprouting and because nearly all growth was within the 1.5 m i.one, yields were high in 
1976. Herbage yields were highest in 1974 but significantly less in 1976 as conipetition 
from browse increased and composites decreased. Chopped plots were the only ones on  
which legumes contribt~ted a significant amount of forage. The overall effect was that 
total forage yields increased through 1976, mainly becausegrowth inall classesof browse 
forage was still within the 1.5 ni Tone. 

The KG treatment destroyed many browse plants, so  yields were low in 1974. Even 
though yields increased by 1976, they were lower than for any other treatment, probably 
because there were fewer plants. Herbage responded quickly to  site preparation and  
yields wcre high the first growingseason. With the exception of grasslike plants, the yields 
of herbage wcre less in 1976 than in 1974. Reasons for the high yield ofgrasslike plants in 
1976 arc unknown. Because of increased yields in browse and grasslike plants the net 
effcct was that forage yields increased through 1976 on the KC; plots. 

1-otal available forage in 1976 was greatest on the mechanically prepared plots. It 
was lowest on the dense control plots, with the burned ones being intermediate. 

Species Composition 

The uncut forest in 1972 contained 63 woody, but only 34 herbaceous plant species. 
After clearcutting, herbaceous species rose to 83; composites quadrupled and grasses 
more than doubled. Woody plant species, however, decreased from 64 to  55 after the cut.  

After site treatments, the number of herbaceous species remained essentially the 
same (86) as it was after clearcutting (83). L.egumes increased with chopping. and 
composites and grasses increased with chopping and KG blading. 'The number of woody 
species remained unchanged on the control and burned plots but decreased from 5 1 t o  47 
after chopping and from 52 to 38 after KC; blading. 

Site treatments significantly increased herbage production, though on burned plots 
herbage yield was less than on chopped and KG treatments. Burning did not reduce 
browse significantly as did chopping and KG blading. Total  yields were similar with all 
three site treatments, but the proportion of herbage to browse was different. 

Clearcutting and site preparation tcn1por:rrily alterrd the food availability of the 
forest site. Aftcr the site trcntrnenth were imposed. habitat conditions were c~nfavorable 
for anirnals, such as squirrels (Sciurus sp.), which are associated with mature stands of 
timber. In contrast, food corlciitions were improved for animals associated with early 
stages of plant succession. For example, three growingseasons after site treatment we saw 
more cottontails (S~~I\~i/ogu.sfloriclnnu.s), and bobwhite quail (C'o1inu.r \,irginianus) on  the 
area than we had noticed in the uncut forest. 
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